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(54) DUAL-EYE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent most of parallax from being generation on a 
simple configuration by arranging plural optical image pickup means so that the 
intersections of incident pulpits of these optical image pickup means and optical axes 
can nearly match. 

SOLUTION: An optical image pickup system L composed of an optical photographic 
system 1 and imaging device 3 and an optical image pickup system R composed of an 
optical phosphoric system 2 and an imaging device 4 and arranged so at the optical 
axes of mutual optical photographic systems 1 and 2 can cross that positions near 
the incident pupils. Since they are arranged so that the centers of incident pupils as 
the images of iris for limiting the spread of the light flux incident to the optical 
systemsnamelyintersections 1a and 1b of the incident pulpits and the optical axes can 
nearly match at the respective optical image pickup systemsthe respective image 
forming positions of the object points due to a distance withib the common field of 
the vision can be fixed. Thussince no parallax occurs in respective images 
photographed by the optical image pickup systems L and R composed of the optical 
photographic system 1 and 2 and imaging devices 3 and 4these images can be easily 
composited. 



CLAIMS 



[Claim(s)] 

[Claim 1]A compound eye imaging devicewherein two or more above-mentioned image 
pick-up optical means are arranged in a compound eye imaging device which has two 
or more image pick-up optical means which condense object lightrespectively and 
form an optical image in an image formation face of an image sensor so that an 
intersection of an entrance pupil of each image pick-up optical means and an optic 
axis may be abbreviated-in agreement 

[Claim 2]The compound eye imaging device according to claim 1 establishing an 
optical path changing means which changes a direction of movement of a 
photographing light bunch which enters into two or more above-mentioned image 
pick-up optical means. 

[Claim 3]The compound eye imaging device comprising according to claim 2: 

the 1st position whose image position of an intersection of an entrance pupil of each 

above and an optic axis which produce two or more above-mentioned image pick-up 

optical means by an intersection or the above-mentioned optical path changing means 

of each entrance pupil and optic axis abbreviated-corresponds. 

a transportation device to which an image position of an intersection of an entrance 

pupil of each above and an optic axis which are produced by an intersection or the 

above-mentioned optical path changing means of an entrance pupil of each above and 

an optic axis moves the 2nd position that is [ prescribed distance ] separated. 

[Claim 4]The compound eye imaging device according to claim 3 establishing an image 
compositing means which compounds two or more image data photoed by each image 
pick-up optical means when two or more above-mentioned image pick-up optical 
means were arranged at the 1st position of the above to one continuous image data. 
[Claim 5jThe compound eye imaging device according to claim 3 establishing an image 
compositing means which generates a 3-dimensional scenography signal from two or 
more image data photoed by each image pick-up optical means when two or more 
above-mentioned image pick-up optical means were in the 2nd position of the above. 
[Claim 6]The compound eye imaging device according to claim 2wherein the above- 
mentioned optical path changing means is a mirror or prism. 
[Claim 7]The compound eye imaging device according to claim 2 with which the 
above-mentioned optical path changing means is characterized by a thing of each 
image pick-up optical means most arranged between a lens by the side of an 
objectand the above-mentioned image sensor. 

[Claim 8]The compound eye imaging device according to claim 2wherein the above- 
mentioned optical path changing means makes a photographing light bunch which 
enters into each image pick-up optical means reflected or refracted to an abbreviated 
perpendicular direction to an arrangement direction of each image pick-up optical 
means. 



[Claim 9]The compound eye imaging device according to claim 4 establishing a 
compensation means which amends a keystone distortion produced when the centers 
of the continuous above-mentioned one image data after composition by a described 
image synthesizing means differ. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to compound eye imaging devicessuch as 

a compound eye camera which has two or more imaging optical systems. 

[0002] 

[Description of the Prior Art]It aims at wide panoramic image generation which is 
indicated by recent yearsfor exampleJP7-67020Aor generation of high definition 
imagesTwo or more owners of the imaging system which comprises an image 
formation optical system and an image sensor are carried outand the compound eye 
imaging device which generates one image composing using the picture signal 
acquired with each image sensor is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention]Howeverthe problem that the fields where 
the photographic subject of the back is not photoed with a front photographic subject 
in the picture acquired with each image sensor by the difference in the position of 
each imaging system differ will produce the above-mentioned conventional compound 
eye imaging device. Drawing 14 and drawing 15 are the figures for explaining this 
problemand 131-133 are spherical photographic subjects in drawing 14 respectively. 
134 and 135 show the view position which looks at a photographic subjectrespectively. 
Drawing 15 (a) and (b) is a figure showing the appearance of the photographic 
subjects 131-133 seen from the view positions 134 and 135respectively. If a 
photographic subject is first seen from the view position 134as drawing 1 5 (a) 
showsthe photographic subject 132 has disappeared in part with the photographic 
subject 131. On the other handwhen the photographic subjects 131-133 are seen 
from the view position 1 35as shown in drawing 1 5 (b)the photographic subject 1 32 is 
not hidden in the photographic subject 131 but it turns out that the photographic 
subject 133 has entered and disappeared to the shadow of the photographic subject 
131. Even if the overlapped range tends to be piled up for two pictures which 
overlapped a part of photographing area and were photoed from a view position which 
is different from this and it is going to compound a panoramic imageSince the 
overlapped range of two pictures is not in agreements turns out that it is difficult to 
carry out picture composition so that it may not be conspicuous in eye **** of the 
overlapped range of two pictures. 



[0004]When photoing a three-dimensional photographic subjectthe problem that a 
photographic subject's own shape will differ and it will be visible with a view position is 
also produced. Drawing 1 6 and drawing 17 are the figures for explaining this 
problemand in drawing 16 156 is a photographic subject and has cube shape. 157 and 
158 show the view position. Drawing 1 7 (a) and (b) is a figure showing the appearance 
of the photographic subject 156 seen from the view positions 157 and 1 58respectively. 
When the photographic subject 156 is first seen from the view position 157a 
photographic subject looks for a square mostly like drawing 17 (a). On the other 
handwhen the photographic subject 156 is seen from the view position 158it is visible 
like two trapezoids which shares one side like drawing 1 7 (b). Since the shape of a 
photographic subject itself [ in the overlapped range of two pictures ] differs and it is 
visible even if the overlapped range tends to be piled up for two pictures which 
overlapped a part of photographing area and were photoed from a view position which 
is different from this and it is going to compound a panoramic imageit turns out that 
two pictures are not piled up. 

[0005]Thuseven if the conventional compound eye imaging device performed the 
panoramic exposurethe above-mentioned problem arose from the difference in the 
camera station of an imaging system on either sideand much panoramic image 
composition did not work. The difference in the camera station of the imaging system 
of such right and left will be henceforth called azimuth difference. 
[0006]Thenthe purpose of this invention is to provide the compound eye imaging 
device which has an imaging system which azimuth difference hardly produces with 
easy composition. 
[0007] 

[Means for Solving the Problemjln an invention of claim 1 in a compound eye imaging 
device which has two or more image pick-up optical means which condense object 
lightrespectively and form an optical image in an image formation face of an image 
sensortwo or more above-mentioned image pick-up optical means are arranged so 
that an intersection of an entrance pupil of each image pick-up optical means and an 
optic axis may be abbreviated-in agreement. 

[0008] An optical path changing means which changes a direction of movement of a 
photographing light bunch which enters into two or more above-mentioned image 
pick-up optical means like an invention of claim 2 may be established. 
[0009]like an invention of claim 3an image position of an intersection of an entrance 
pupil of each above and an optic axis which are produced by an intersection or the 
above-mentioned optical path changing means of each entrance pupil and optic axis 
two or more above-mentioned image pick-up optical means with the 1st position that 
is abbreviated-in agreement, a transportation device which an image position of an 
intersection of an entrance pupil of each above and an optic axis which are produced 
by an intersection or the above-mentioned optical path changing means of an 
entrance pupil of each above and an optic axis moves to the 2nd position that is 



[ prescribed distance ] separated may be established. 

[0010]Like an invention of claim 4when two or more above-mentioned image pick-up 
optical means are arranged at the 1 st position of the abovean image compositing 
means which compounds two or more image data photoed by each image pick-up 
optical means to one continuous image data may be established. 
[001 1]Like an invention of claim 5when two or more above-mentioned image pick-up 
optical means are in the 2nd position of the abovean image compositing means which 
generates a 3-dimensional scenography signal from two or more image data photoed 
by each image pick-up optical means may be established. 

[001 2]It may be made for the above-mentioned optical path changing means to be a 
mirror or prism like an invention of claim 6. 

[0013]an invention of claim 7 — like — the above-mentioned optical path changing 
means — each image pick-up optical means — it may be made to be most arranged 
between a lens by the side of an objectand the above-mentioned image sensor 
[0014]The above-mentioned optical path changing means may reflect a photographing 
light bunch which enters into each image pick-up optical meansor it may be made to 
make it refracted to an abbreviated perpendicular direction to an arrangement 
direction of each image pick-up optical means like an invention of claim 8. 
[001 5]A compensation means which amends a keystone distortion produced like an 
invention of claim 9 when the centers of the continuous above-mentioned one image 
data after composition by a described image synthesizing means differ may be 
established. 
[0016] 

[Function]In order to solve the problem mentioned aboveeach image formation 
position of the object point by distance and the position of the intensity center of 
gravity in the imaging surface of the light flux which the optical system caught from 
the object point in detail should just arrange each image pick-up optical means in the 
predetermined object distance range within the common view of two or more image 
pick-up optical means so that eternally. And when so large that the aberration of 
each image pick-up optical means influences a difference of a taken imagethere is a 
problem on image qualitybut. The center of the entrance pupil which is an image of 
the diaphragm which restricts the breadth of the light flux which enters into an optical 
system since it can consider that aberration does not influence azimuth difference in 
a realistic optical systemThat isby arranging the intersection of an entrance pupil and 
an optic axis so that it may be abbreviated-in agreement in each image pick-up 
optical meanseach image pick-up optical means can be arranged so that eternally 
[ image formation position / of the object point by the distance within a common view 
/ each ]. 
[0017] 

[Embodiment of the Invention] Hereafterthe 1st - a 5th embodiment of this invention 
are described. 



(A 1 st embodiment) Drawing 1 is a block diagram showing the composition of the 
compound eye camera which carried out this invention. In the figurel and 2 show 1a 
and a photographing optical system and 2a show the position of the intersection of 
the entrance pupil of the photographing optical systems 1 and 2and an optic 
axisrespectively. According to this embodimentit is assumed that object side principal 
points also existrespectively near the intersections 1a and 2a of the above-mentioned 
entrance pupil and an optic axis. 3 and 4 are image sensors which change into an 
electric video signal the optical image by which image formation was carried out by 
the photographing optical systems 1 and 2respectively. Suppose after this that the 
photographing optical system 1 and the image sensor 3 are named genericallythe 
photographing optical system 2 and the image sensor 4 are named the imaging optical 
system L generically againand it is described as the imaging optical system R. In the 
inside C and D of a figurethe photographing area of each imaging optical system R and 
L is shown, efgand h are spherical photographic subjects. 

[0018]Thusthe above-mentioned imaging optical systems L and R are arranged so 
that the optic axis of the mutual photographing optical systems 1 and 2 may cross in 
the position near the entrance pupil. Since azimuth difference does not arise in each 
picture photoed by the imaging optical systems L and R as this described previouslyif 
the photographic subject efand g and h are photoed by the imaging optical systems L 
and Rit will become as shown in drawing 2 (a) and (b)respectively. Since the field 
photoed by overlapping by the imaging optical systems L and R becomes the 
completely same object image as shown in the figureit is also possible to compound 
so that the overlapped range of drawing 2 (a) and (b) may be piled up like drawing 2 
(c)and to obtain one panoramic image easily. 

[001 9] Returning to drawing 1 5 is a release button which emits a release signal by 
being operated. 6 is a photometry part which measures the luminosity of a 
photographic subject. 7 is a focus (focus) detection part which detects the focusing 
state of the imaging optical systems L and R. 8 is a signal processing part which 
changes into a predetermined video signalafter compounding two picture image data 
obtained with the image sensors 3 and 4 to one continuous picture image data. 9 is a 
memory which memorizes the image data etc. which were obtained in the signal 
processing part 8. 10 is a system controller which controls the whole compound eye 
camera. 1 1 is a monitor which displays the video signal got by the signal processing 
part 8. 

[0020]Nextoperation is explained. Drawing 3 is a flow chart which shows operation of 
the compound eye camera of drawing 1 . Unless it refuses in particularthe system 
controller 10 shall perform all operations. In the figureif the electric power switch of 
the compound eye camera which is not illustrated probably is switched onit will be in 
a photographing standby state (S101). If the release button 5 is operated by S101 and 
a release signal is emittedthe luminosity of a photographic subject will be measured 
by the photometry part 6and a diaphragm and shutter speed will be determined 



according to the photometry value (S102). Nextas for the imaging optical systems L 
and Rfocus (focus) regulation is performed by the focus detection part 7 to a 
photographic subject (S103). Nextexposure is performed with the diaphragm value and 
shutter speed which were determined by S102 to the image sensor 3 and the image 
sensor 4 (S104). As for the signal acquired with the image sensors 3 and 4according 
to photographing modeprocessing is made in the signal processing part 8 (S105). In 
the signal processing part 8a keystone distortion is amendedbefore compounding two 
video signals obtained by the imaging optical system L and the imaging optical system 
R to one continuous video signal. 

[0021 ]A keystone distortion is explained here. Drawing 4 is what showed the imaging 
optical system equivalent to the imaging optical systems L and R of drawing 1 20 is 21 
and a taking lens and 22 are image sensors. As the figure showsit turns out that the 
image sensors 21 and 22 lean mutually according to the crossed axes angle of the 
optic axis of the imaging optical systems L and R of drawing 1 t o the imaging optical 
systems L and R and the optic axis of the taking lens 20 in which a photographing 
area has an equivalent field angle. This is because it crosses by the predetermined 
crossed axes angleand the optic axis of the imaging optical systems L and R inclines 
and is arranged to the central photographic subject in this embodimentas mentioned 
above. Thereforewith the taking lens 20the image by which image formation was 
carried out turns into an image which the image's by which image formation was 
carried out to one flat surface shown by the dotted line S did not correspondbut was 
distortedand this is called keystone distortion. Thenit is made equivalent [ the picture 
which amended this keystone distortion and was photoed by the imaging optical 
systems L and R ] to the image by which image formation was carried out to one flat 
surface with the one taking lens 20 with an equal photographing area of the imaging 
optical systems L and R shown by drawing 4 in this embodiment. 
[0022] Return to drawing 3 and also the corresponding points of both images are 
extracted from the overlap part of the video signal of ******** which had the 
keystone distortion amended in the signal processing part 8The overlapping amount of 
two video signals is calculated from the obtained corresponding pointsit ties according 
to itdoubling is performedand one oblong video signal like drawing 2 (c) is generated. 
Thusthe video signal generated in the signal processing part 8 is recorded on the 
memory 9 (S106). Although one photographing operation is ended abovethe video 
signal recorded on the memory 9 is refreshable by the monitor 1 1 by operating the 
reproduction button which is not illustrated and changing a compound eye camera 
into a refreshable state. 

[0023]In the compound eye imaging device which has two or more imaging optical 
systemsat least one pair should just comprise this embodiment like this 
embodimentwithout this invention being restrained by this although the number of 
imaging optical systems was two. Since the imaging optical system of this 
embodiment exists [ the intersection and object side principal points of an entrance 



pupil and an optic axis ] in the neighborhood mutuallyeven if it abbreviated-coincides 
object side principal pointsthe almost same effect is acquired. 

[0024]It is also possible by forming the taking lenses 1 and 2 and the image sensors 2 
and 3 rotatablerespectively to change into the state where the intersections 1a and 
2a of the entrance pupil of each taking lens 1 and 2 and an optic axis are not in 
agreement like drawing 5 . In the state of drawing 5 image formation of the taking lens 1 
is carried out to the image sensor 4and it is carrying out image formation of the taking 
lens 2 to the image sensor 3. And the optic axis of the taking lenses 1 and 2 serves 
as abbreviated parallel. Since azimuth difference has arisen in each video signal 
photoed in this stateit becomes renewable [ what is called stereo 3-dimensional 
scenography ] by using these video signals. 

[0025](A 2nd embodiment) In the above-mentioned signal processing part 8panoramic 
synthesis of the position of the picture of another side [ as opposed to / based on 
the angle of the relative photographing optical axis of the imaging optical systems L 
and R at the time of photographya focal distanceetc. / one picture for two photoed 
video signals ] may be searched for and carried out again. In this casethere are the 
following effects. 

(1) Since corresponding-points extraction is not performedthe composition of a signal 
processing part becomes easyand processing time in picture composition is also made 
early. 

(2) Since the overlapping amount of two pictures can be brought close to zero 
infiniteit becomes possible to obtain a wider panoramic image. 

[0026](A 3rd embodiment) Drawing 6 is a block diagram showing the composition of 
the compound eye imaging device which carried out this invention. In the figuresince 
5-1 1 correspond substantially with the same number part of drawing 1t hey omit 
explanation. 51 and 52 are taking lensesrespectively. 51a and 52a are focus lensesand 
are movable to an optical axis direction with the focus adjustment mechanism which 
is not illustrated. 53 and 54 are the body tubes which fix the taking lenses 51 and 52 
and the focus lenses 51a and 52arespectivelyand are being fixed to the camera body 
which is not illustrated rotatable focusing on the axis 55 and the axis 56. 57 and 58 
are the image sensors which change into an electric video signal the optical image by 
which image formation was carried out with the taking lenses 51 and 52and are being 
fixed to the body tubes 53 and 54. 59 and 60 are reflective mirrors which are arranged 
at the front face of the taking lenses 51 and 52and lead an object light bunch to the 
taking lenses 51 and 52respectively. After naming the composition so far genericallyit 
will be called a compound eye camera part. Since the compound eye camera part has 
the above-mentioned composition in this embodimentit turns out that thickness of 
the bearing of the exposure axis of a compound eye camera part is made thinly. 
[0027]In the inside A and B of a figurethe position of the intersection of the entrance 
pupil of said taking lenses 51 and 52 and an optic axis is shownrespectivelyand C and 
D show the photographing light bunch of the taking lenses 51 and 52respectively. And 



E showsthe position of symmetryi.e.the virtual image positionof the intersections A 
and B of the entrance pupil of said taking lenses 51 and 52 when the reflector of the 
reflective mirrors 59 and 60 is made into a symmetry planeand an optic axis. In the 
state of drawing 6 the taking lenses 51 and 52 by the reflective mirrors 59 and 
60respectively That isthe intersection A of the entrance pupil of the taking lenses 51 
and 52and an optic axis. It turns out that B is coincided with the position of the 
virtual image position Eit is equivalent to the case where each photographing area C 
and D is photoedand the intersection of the entrance pupil of each taking lens 51 and 
52 and an optic axis is in agreement Azimuth difference which was mentioned above 
does not arise in the picture photoed by this with the taking lenses 51 and 52. 
[0028]61 and 62 are body tube actuators which rotate the body tubes 53 and 54 
focusing on the axis 55 and the axis 56respectively. The panorama mode which 63 
connects and unites an image without the photographic subject change by the 
difference in the camera station of the taking lenses 51 and 52and acquires one 
oblong imagelt is a mode switching part which changes two photographing modes with 
the stereoradiography mode which makes 3-dimensionaI scenography refreshable 
from the image which has the photographic subject change by the difference in the 
camera station of the taking lenses 51 and 52. Since a 1st embodiment showed the 
principle of the picture composition in panoramic exposure mode hereexplanation is 
omitted. 

[0029] Drawing 7 shows the state in the above-mentioned stereoradiography mode of 
a compound eye camera partthe optic axis of each imaging optical system is almost 
paralleland the positions of the intersections A and B of the entrance pupil of the 
taking lenses 51 and 52 and an optic axis also differ. Thereforewhat is called a 
stereoscopic picture where a photographic subject appears in three dimensions is 
renewable by reproducing the picture which photoed the photographic subject for the 
picture which photoed the photographic subject from left-hand side from right-hand 
side only to the televiewer's left eye again so that it may be visible only to a 
televiewer's right eye. 

[0030]Nextoperation is explained. Drawing 8 is a flow chart which shows operation of 
the compound eye imaging device of drawing 6 . Unless it refuses in particularthe 
system controller 10 shall perform all operations. In the figureif the electric power 
switch of the compound eye camera which is not illustrated probably is switched onit 
will be in a photographing standby state (S100S101). In this photographing standby 
stateby operating the mode switching part 63it shifts to S108 and said photographing 
mode can be changed (S100). In the above S108according to the changed 
photographing modea body tube is rotated focusing on the axis 55 and the axis 
56respectivelyand a compound eye camera part is changed into the state of drawing 6 
or drawing 7 . 

[0031]Nextif the release button 5 is operated by S101 and a release signal is 
emittedthe substantially same processing as the case of drawing 3 will be performed 



by S102-S106and the video signal processed in the signal processing part 8 will be 
memorized by the memory 9. When the focus is not correct to the photographic 
subject here by S103the focus lenses 51a and 52a are moved to an optical axis 
directionand focus regulation is performed by the focus regulatory mechanism which 
is not illustrated. In the signal processing part 8when a photograph is taken in 
stereoradiography modeafter changing into a predetermined video signal each signal 
acquired with the image sensors 57 and 58informationincluding photographing 
modethe recognition signal which shows that it is a mutual paira photographing 
conditionetc.is added to each video signal. When a photograph is taken in panoramic 
exposure modeafter carrying out the flip horizontal of each signal acquired with the 
image sensors 57 and 58 firstcanceling the mirror image by the reflective mirrors 59 
and 60 and then changing into a predetermined video signala keystone distortion is 
amended like a 1st embodiment. 

[0032]And one oblong video signal like drawing 2 (c) generated in the signal 
processing part 8 is recorded on the memory 9. The video signal recorded on this 
memory 9 is refreshable by the monitor 1 1 by operating the reproduction button 
which is not illustrated. 

[0033]There are the following effects in this embodiment. 

(1) Since a direction change of the photographing light bunch which enters into the 
taking lenses 51 and 52 is made by the reflective mirrors 59 and 60composition is 
easy. 

(2) Since the driving portion at the time of photographing mode change should just 
rotate the body tubes 53 and 54 which fix the taking lenses 51 and 52the focus 
lenses 51a and 52aand the image sensors 57 and 58a mechanism is easy. 
[0034](A 4th embodiment) Drawing 9 and drawing 10 are the figures showing the 
compound eye camera part of a compound eye imaging device which carried out this 
inventionand drawing 9 shows imaging optical system arrangement of a compound eye 
camera part. In the figureit is supported by the optical axis direction movable with the 
focus adjustment mechanism in which 8182and 83 are focus adjustment lensesand do 
not illustrate a taking lensand 81a82a and 83a. An image sensorand 8788 and 89 are 
reflective mirrors 8485and 86. 9091 and 92 are body tubes which are fixing the above- 
mentioned taking lenses 8182and 83the image sensors 8485and 86and the reflective 
mirrors 8788and 89respectively. The body tubes 90 and 92 are supported by the body 
tube 91 rotatable centering on the axes of rotation 93 and 94respectively. In the 
inside ABand C of a figureit is an intersection of the entrance pupil of the taking 
lenses 8182and 83and an optic axisand A'B'and C show the position of symmetry of 
the intersection of an entrance pupil and an optic axis which makes a symmetry plane 
the reflector of the reflective mirrors 8788and 89respectivelyi.e.a virtual image 
position. 

[0035] Drawing 10 (a) and (b) is the figure which looked at the compound eye camera 
part of drawing 9 f rom the direction of the arrow D. In drawing 10 (a) and (b)EFand G 



show the photographing light bunch of the taking lenses 8182and 83respectively. The 
state of drawing 1 0 (a) shows the state in stereoradiography modeand its virtual 
image position of the object side principal points of each taking lenses 8182and 83 
does not correspond. Drawing 10 (b) is a figure showing the state of the compound 
eye camera in a panorama mode. As shown in the figurethe body tubes 9091 and 92 
are rotated focusing on the axes 93 and 94respectivelySince azimuth difference does 
not arise in each picture which virtual image position A' of the intersection of the 
entrance pupil of each taking lens 81 and 83 and an optic axis and C"s corresponded 
with one point by virtual image position B' of the intersection of the entrance pupil of 
the taking lens 82and an optic axisand was photoed by each body tubepanoramic 
synthesis is possible. Since it is almost the same as a 3rd embodiment about 
operationexplanation is omitted. 

[0036]There are the following effects in this embodiment. 

(1) Since a direction change of E of the photographing light bunch which enters into 
the object lenses 8182and 83Fand G is made by the reflective mirrors 8788and 
89composition is easy. 

(2) Since each body tubes 9091 and 92 holding an imaging optical system are 
connected rotatable relativelythe composition of the moving mechanism of the 
imaging system at the time of photographing mode change is easy. 
[0037]According to this embodimentalthough the intersection of the entrance pupil of 
three imaging optical systems and an optic axis is coincidedmany imaging optical 
systems may be used. By doing sothere is a wider effect that 360 panoramic 
exposures become possible extremely. 

[0038](A 5th embodiment) Drawing 1 1 and drawing 1 2 are the figures showing the 
compound eye camera part of a compound eye imaging device which carried out this 
invention. In drawing 1 1 101 and 102 are taking lenses. 101a and 102a are focus 
adjustment lensesand are supported by the optical axis direction movable with the 
focus adjustment mechanism which is not illustrated. An image sensorand 105 and 
106 are reflective mirrors 103 and 104. 107 and 108 are the body tubes holding the 
taking lenses 101 and 102the focus adjustment lenses 101a and 102athe image 
sensors 103 and 104and the reflective mirrors 105 and 106respectivelyand are being 
fixed to the camera body which is not illustrated rotatable focusing on the axes 107a 
and 108arespectively. The inside A and B of a figure is object side principal points of 
the taking lenses 101 and 102and shows the position of symmetry to which it is 
supposed that A' and B' make the reflector of the reflective mirrors 105 and 106 a 
symmetry planerespectivelyi.e.a virtual image position. 

[0039] Drawing 12 (a) and (b) is the figure which looked at the compound eye camera 
part of drawing 1 1 from the direction of the arrow C. the figure shows — as — the 
state of drawing 12 (a) — the photographing light bunch of the taking lenses 101 and 
102 — abbreviated — being parallel — virtual image position A' of the intersection of 
each entrance pupil and optic axisand B' — a predetermined distance — it is 



separated. As a 1st embodiment also explainedthis state is in the state in 
stereoradiography mode. Drawing 1 2 (b) is a figure in the state where the body tubes 
107 and 108 were rotated focusing on the axes 107a and 108b from the state of 
drawing 12 (a)and as shown in a figurevirtual image position A' of the intersection of 
each entrance pupil and optic axis of the taking lenses 101 and 102 and B' have 
lapped. Thereforesince azimuth difference is not produced in the picture which carries 
out image formation to the image sensors 103 and 104 as a 1st embodiment also 
explainedthe picture photoed in this state can carry out panoramic synthesis. 
[0040]According to this embodimentsince a direction change of the photographing 
light bunch is made by the reflective mirrors 105 and 106 as mentioned aboveit is 
effective in composition being easy. 

[0041 ]In the 3~5th embodimentsalthough the reflective mirror is used as an optical 
path changing means of a photographing light bunchthis invention is not limited to this 
and may use prismfor example like drawing 1 3 . Drawing 13 is a figure showing the 
case where the prism 120 and 121 is used instead of the reflective mirrors 59 and 60 
of the compound eye camera part in a 3rd embodiment of drawing 6 . It cannot be 
overemphasized that other embodiments may use prism instead of a reflective mirror. 
**** for optical fibers furthermore used for the endoscope etc. as an optical path 
changing means is also good. 

[0042]In the 1-5th embodimentssince the aberration of the 1st and 2nd imaging 
optical systems is small enoughthe intersection of those entrance pupils and optic 
axes is coincidedbut when the aberration of an imaging optical systemetc. are 
largeazimuth difference cannot be lost even if it coincides the intersection of an 
entrance pupil and an optic axis. Although the intersection of an entrance pupil and an 
optic axis can be coincided on a design as a practical questionit is difficult to check it 
[0043]In such a caseit may be made to arrange two optical systems about the object 
point located at the center of the common view of two optical systemsso that each 
image formation position may be abbreviated-in agreement by the maximum long 
distance of the object distance rangeand point-blank range. It cannot be 
overemphasized as a result by carrying out like this that the optic axis of the 1st and 
2nd imaging optical systems will cross near the intersection of an entrance pupil and 
an optic axisrespectively. (1) — a difference of the taken image by the difference in 
the camera station in a main most conspicuous point [ time of composition ] is made 
to the minimum by being aimed at the object point located at the center of a common 
view. [ in this case] The maximum of the azimuth difference within a common view is 
made to the minimumand the best image composing is obtained as a result. 
(2) By making it abbreviated-in agreement by the maximum long distance of the 
object distance rangeand point-blank rangeazimuth difference is made to the minimum 
over the total range of object distance. There is an effect to say. 
[0044] 

[Effect of the Invention]As explained aboveazimuth difference hardly arises on the 



image photoed by each image pick-up optical means by having constituted from an 
invention of claim 1 so that the intersection of the entrance pupil of two or more 
image pick-up optical means and an optic axis might be abbreviated-in agreement and 
it might arrange. 

Thereforeit is effective in the ability to perform composition of those images easily. 

[0045]By establishing an optical path changing means according to the invention of 
claim 2The image position of the intersection of the entrance pupil of each image 
pick-up optical means and an optic axis can be abbreviated-coincidedPhysical 
restrictions of each image pick-up optical means interfering mutually by this are 
seldom receivedand the picture acquired by each image pick-up optical means has an 
effect that the compound eye imaging device which azimuth difference hardly 
produces can be provided with easy composition. 

[0046]The 1st position whose image position of the intersection of an optic axis 
abbreviated-corresponds the entrance pupil of each above which produced each 
image pick-up optical means by the intersection or the above-mentioned optical path 
changing means of each entrance pupil and optic axis according to the invention of 
claim 3By constituting movable in the entrance pupil produced by the intersection or 
the above-mentioned optical path changing means of the above-mentioned entrance 
pupil and an optic axisand the 2nd position whose virtual image position of the 
intersection of an optic axis is predetermined and as for which distance separatedlt is 
effective in photography of a picture which is different as the stereoscopic picture 
using the photographic subject change by the azimuth difference of each photoed 
picture is photoed when each image pick-up optical means is in the 1st positionand it 
is in the 2nd position about a panoramic image again being attained. 
[0047]According to the invention of claim 4when each image pick-up optical means is 
in the 1st position of the aboveit is effective in the picture photoed immediately after 
photography being renewable immediately by establishing the image compositing 
means which compounds the image data obtained by each image pick-up optical 
means to one continuous image data. 

[0048]By establishing the image compositing means which generates a 3-dimensional 
scenography signal from each image data photoed when each image pick-up optical 
means was in the 1st position according to the invention of claim 5A stereoscopic 
picture is obtained and it is effective in the ability to photo the target image only by a 
photography person moving an image pick-up optical means to the 1st and 2nd 
positions. 

[0049]According to the invention of claim 6it is effective in the ability to coincide the 
image position of the entrance pupil of each image pick-up optical meansand the 
intersection of an optic axis with easy composition by using a mirror or prism as an 
optical path changing means. 

[0050]arranging an optical path changing means between an object lens and an image 



sensor according to the invention of claim 7 — it is effective in an optical path 
changing means being made more to a compact. 

[0051 ]In the invention of claim 8each image pick-up optical means does not protrude 
greatly in the arrangement direction by reflecting the photographing light bunch which 
enters into each image pick-up optical meansor making an optical path changing 
means refracted to an abbreviated perpendicular direction to the arrangement 
direction of each photographing light study means. 

Thereforeit is effective in the ability to use a compound eye imaging device as a 
compact more to the above-mentioned arrangement direction. 

It is effective in coinciding the intersection of the entrance pupil of each image pick- 
up optical meansand an optic axisand being able to arrange it. 
[0052]According to the invention of claim 9it is effective in a natural image without 
distortion being acquired by having amended the keystone distortion produced when 
the centers of one continuous image data after described image composition differ. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram showing a 1st embodiment of this invention. 

[Drawing 2] lt is a lineblock diagram showing the object image photoed by each imaging 

optical systemand the picture after composition. 

[Drawing 3] It is a flow chart which shows photographing operation. 

[Drawing 4] It is a lineblock diagram showing the principle which a keystone distortion 

produces. 

[Drawing 5] It is a lineblock diagram showing the example of a compound eye camera 
part of operation. 

[Drawing 6] It is a lineblock diagram showing a 3rd embodiment 
[Drawing 7] It is a lineblock diagram showing the state at the time of 
stereoradiography. 

[Drawing 8] It is a flow chart which shows photographing operation. 

[Drawing 9] It is a lineblock diagram showing a 4th embodiment. 

[Drawing 1 0] It is a lineblock diagram showing the driving state of a body tube. 

[Drawing 1 1] It is a lineblock diagram showing a 5th embodiment. 

[Drawing 12] It is a lineblock diagram showing the driving state of a body tube. 

[Drawing 1 3] It is a lineblock diagram at the time of using prism for an optical path 

changing means. 

[Drawing 14] It is a lineblock diagram showing the relation between a photographic 
subject and the position of a viewpoint 

[Drawing 15] It is a lineblock diagram showing how where the photographic subject in 
each view position of drawing 14 appears. 



[Drawing 1 6] It is a lineblock diagram showing other relation between a photographic 
subject and the position of a viewpoint. 

[Drawing 1 7] It is a lineblock diagram showing how where the photographic subject in 

each view position of drawing 16 appears. 

[Description of Notations] 

1 and 2 Photographing optical system 

1a and 2a Intersection of an entrance pupil and an optic axis 

3 and 4 Image sensor 

8 Signal processing part 

10 System controller 

5152 taking lenses 

53 and 54 Body tube 

57 and 58 Image sensor 

61 and 62 Body tube actuator 

63 Mode switching part 

818283 taking lenses 

8485and 86 Image sensor 

8788and 89 Reflective mirror 

9091 and 92 Body tube 

101102 taking lenses 

103 and 104 Image sensor 

1 05 and 1 06 Reflective mirror 

107 and 108 Body tube 

120 and 121 Prism 
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I/VX10K 10 2, My hfHSIbVXl 0 1 a, 1 

0 2 a, JUS*? 1 0 3, 1 0 4, 5St = 5-10 5, 

1 o 6*&#?zmffiT\ ^n-?tia 1 0 7 a, 1 O 8 

a fc^KHIJlRri&cEl^ Lfcl^ ^ n 
ZV£o ^fcEUfA, Bli}f^U>Xl 0 1, 102© 

«weiiS7, a' , b' tt^-nftifiws^-i 0 

[00391 012(a), (b) liBM 1<Dgfilft>< 
7S«£QCQ£ftifl>&Jlft:Bg?£«. PI0jb x 5to#£ 
«fc3lc, 01 2 (a) OttllTttJHBUVXl 0 1,1 

■&ftM£4>£A4>MHMA' , B' lim^<DSgiHg| 

WII4fflHWt-K©|jWT*«. *fcHl2 (b) 
1*012 (a) OttttfrSMR 1 0 7, 1 08$i10 
7a, 1 O8b*«fn>lc0»*-&fcttl8OH'P, 0fr8 
t>frZ£olzffiBls>Xl 0 1,10 2<DZtl?tHD\ 

%mtmito)&!S(D&®iSiWA' , b' ttiftoT^ 
sto i ©nss©jB^Ttittw tfc «fc 3 im®m 

?1 0 3, 1 0 4fc«flrr Cftl/*© 

[0 0 4 0] *H«5©m&TH±, ±IB©<fc3lCif^J l 6m 
©£|r]£M£ES*S7-1 0 5, 1 0 6"PffoT^SO 

[0 04 1] ^3~5cT)HSgc7)B^-i?ti, 

*flttCftfcHJ££ft*fc©?l«J:<, fUOTBI 3© 
J:5(c7yX2x*ffll^T*iSL\ 01 3ti06©M3© 

0Oftto»Jlc7yXIi1 2 0, 12 1 «JBltfc4l&&g* 

[0 0 4 2] £££l~5©HJ6©Jfcffi?l4, Mlfc«fc 
tfM2©g&3t^©iRMfcH^'.h;*^©T\ *n6© 



TC£ttT**l\ SfcftKNH 
[0 04 3] CCfedftH^lCtt, -OtD^ISOftii 
£<fc?lc=o©ft£££ffil?5£?l,:LTfcmc\ & 

(1) ^Gioa»©'*"&tcffiHr**js*»*icr*c 

E©glMc<fc3ffifgii&©;fflS£»/Nc-c?*3 0 £fc 

s©£j*B«tf»sn*. 

(2) wmmmow&mkts&mr&&-&ze 

5 C fclc«fc»A JllggB©£&Blctofc?TaUfc«B'.h 
[0044] 

ss-ar * «t a icies? s £ => izmm Lfc c <t o 

£c&i>©?\ znzcDm&wBii&ft^izzzzt^ 

[0045] $/c, mxm2<D%BBiz&tu$. xmmw 
^mzmftz>z\t\z&v, &mm&^f$L<D*Mmt.?i 

* o T«t«3tt$a#»tf s wet** £©«i«a 

T»Sn*B*tf:^tfS£A,££Cftl^«»«8a 
[0 0 4 6] »*«3©»Btc«l:htf, &&ft% 
BM#8fc«J: o T£ Cfc±l B**i J jrtt©AI-fB£7 l ciill 

#atf*1©ffiWcfc*fc*tt/</57BB*. £fcH 
2 £D{3SMlc^^<t $ ti)l£$tifc&Bft©&£lc <fc 

wwmtzmm l fc&itBft «BEr * £ I-*? j: 3 kb 

[0 0 4 7] mOI44>9M)fc*tll& «a«3tt¥#« 
*±8BSlO)ffilllc**t*(4. «M«6^#aT»5 



<»wi®tfmmvz s t ^ •? a&iiitf & * c 
[0 0 4 9] mmm6<D%mz&tuf. mgLm^mt 

LTS^-f/ctiyjX^fflC^il^lCcfcy, isms: 

[0 0 5 0] ii^7ro^lJ:cfctilf, ftS&£M#fS£ 
tt%U>X£}i#i^i:CDF,3KIBM?££<h£oT, # 

3o 

[0 0 5 1] ff^8^^d;ntt\ 

o3§5 C <t &l^<DT\ *gBBJi&gfi£±!ElB?y:£[p]l«: 

[0 0 5 2] n*a90>£«(c£ft& ±fBE®£/«& 
T£ C*«B5***UEr 5* r> lz LtcZLt lz <fc 
[0®©ffim«:itt^] 

[0 1 ] *8(8<D!g 1 OHft<WBJ6*5ir«iaHTS 

*o 

[02] «JH»^3RT»R**ifctt¥(*«t^^fl!) 
[@3] »B»fi^,T,r7n-**-h?a&*c 

[04] ^M*^USHg^-rSfig0T'*5c 
[0 5 ] JIBg*j * 5»©ftft$!l£ST*lJ*BIT**. 

[0 6 ] m 3 <Dmm<mm*7jiTffiim?3o * 0 

[07] fi«Mg«0«l8*sr WOBT l * So 
[02] 



[08] m&S)ttZfn-?7n-T*- hi**. 
[09] g4<D|gtt®&S€^?flijftH?£3. 

[010] gma>BU«tt^rMOB?»s. 

[01 1] m5<DHa£<Dfl^£^-r«fiE0T-25So 

[012] «ff<DCib«tt^rtt«B?«s. 
[01 3] mmm&mc7vxkzm*tcmso>mi& 

[01 4] tew#£&&oiiLWtntomi*LrzMm 

TfeSo 

[015] 01 40§^*(SMT<7)«^i*0M^^^ 
Lfc«fiE0T*S3o 

[016] tt^#^^<0(M^Ofl!KDH««^Lfc« 
l«0T*£5. 

[01 7] 01 6©*«jattBTO«H*©a3l**S 
Lfcffi/$0T*fc5o 

i, 2 mmx?& 

1 a. 2 a AWlfc3fcl«i£®3&£ 

3, 4 mm? 
8 im&aas 

10 ->XxL,=]Vha— 5 
51. 52 JtfgUVX 

53. 54 mm 
57, 5 8 mmm? 

61, 62 mens 

6 3 t-K«wa 

si, 8 2, 8 3 mmis>x 

8 4, 8 5, 8 6 smm* 

87, 88, 89 
90. 9 1, 92 KIR 
10 1, 102 JfiRUVX 

1 0 3, 1 04 jntx?- 

1 0 5. 1 06 

1 07. 1 08 ftffi 

12 0. 12 1 XUXA 

[04] [05] 



[01] 



[03] 



\ 



^ Oh 



2 1a.2a 

JL 




mm 



^-5 



11 



10 



C WON ) 




ft £ —S104 



1141(18 — S105 



IB * — S106 



[06] 



[07] 




53 



,63 



,10 



□ > h □ - ^ 



BW03 



^-5 



-11 



V-51 W 1 




, 









55 



-59 




11 5] 



[01 7] 





(a) 



(b) 



(a) 




[H8] 



l®9] 




(b) 



tin 2] [@i3] 




7P> \-s<-~J(DffiZ 



02)%w% mwi ie® 

3lwfl5;*:BBET*l/?3Tg30§2^ 



